INTRODUCTION
The Wiener-Hopf formulation of the diffraction problem by a quarter plane has been accomplished in two well-known works by Radlow [1, 2] . The fundamental task of these papers was to get the factorization of a function of two complex variables. Radlow provided a solution of this difficult problem. However, even though several authors gave credit to this solution [3] , now it definitively appears the Radlow factorization is wrong [4] . Recently Daniele and Lombardi proposed a method to obtain approximate factorizations of function of one complex variable [5] . This method is based to the reduction of the factorization problem to the solution of a Fredholm integral equation of second kind and it has been proved that it is very efficient to factorize the kernels involved in important diffraction canonical problems [6, 7] . The aim of this paper is to extend the above Fredholm formulation to the factorization of the two dimensional kernel involved in the quarter plane diffraction problem. Even though this reduction was successfully accomplished, the problem of the numerical quadrature of two folded integral remains cumbersome. In order to reduce the numerical complexity a suitable representation of the W-H unknowns is proposed.
THE WIENER-HOPF EQUATION
Let us consider a soft quarter of plane in plane 
where ( , ) j x y is the equivalent source induced on the quarter plane.
To get the mathematical meaning of ( , ) j x y we apply the operator 
the following Green representation holds: 
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It yields the following equation in the spectral domain:
where: By using the logarithmic decomposition we can write: 
γ , 2 γ respectively the "smile" and the "frown" real axis (Fig.2 ). η .
The above integrals have been evaluated explicitly by Radlow [2] (see also [4] ). For the above considerations the equation (9) does not constitute a WH factorization. However by using the factors present in the second member of (9), Radlow proposed an explicit factorization ( , )
G η ξ . Even though several authors gave credit to this solution [3] , now it definitively appears that the Radlow factorization is wrong [4] .
THE FREDHOLM FACTORIZATION
In the natural domain the W-H equation (7) is an integral equations defined by a convolutional kernel. This equation is of first kind. Procedures to reduce it to Fredholm or Volterra equations have been described in literature. However working on the W-H equation in the natural domain seems to be not fruitful. It is better to resort to the functional equations defined in the spectral domain (8).
In particular we can extend to the multidimensional case, the method indicated in [5] 
Multiplying (8) by P and taking into account the first of (10) we get :
Multiplying the second of (11) by G :
Subtracting (13) by (12) we get:
Equation (14) (the sh at the denominator ensures rapid convergence).
